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ABSTRACT
Objective: To describe the relationship between the incisive papilla and the
maxillary anterior teeth among Kenyans of African descent.
Design: Descriptive cross-sectional study conducted over six months.
Setting: The Department of Conservative and Prosthetic Dentistry, School of
Dental Sciences, University of Nairobi.
Subjects: One hundred and twelve students of African descent studying at the
College of Health Sciences, University of Nairobi, Kenya.
Results: One hundred and twelve maxillary casts generated from participants
aged 18-35 years (mean age 22.39±2.00 years), with well aligned arches were
studied. The maxillary central incisor exhibited a mean of 14.93±1.52mm from
the posterior limit of the incisive papilla while the inter-canine line scored a
mean of 4.73±1.73mm anterior to the most posterior limit of the incisive
papilla. The mean inter-canine width was 35.44±1.79mm.
Conclusion: This study brings out salient unique features in the relationship
between the incisive papilla and maxillary anterior teeth among Kenyans of
African descent, which may guide placement of maxillary central incisors and
canines during complete denture construction.
INTRODUCTION
Alveolar resorption that follows loss of
natural teeth makes it difficult to determine
positions of prosthetic teeth during tooth
replacement. The positions of prosthetic
teeth are best determined using preextraction records such as casts1,2. Most
persons who seek Prosthetic replacement of
maxillary anterior teeth may not have preextraction records. In such situations,
biometric guides may aid in the
determination of prosthetic tooth positions3.
One of the most commonly used biometric
guides in determining the positions of the
maxillary central incisors and canines is the

incisive papilla. This is because it remains
relatively stable after loss of maxillary
anterior teeth and subsequent resorption of
the maxillary ridge4. The relationship
between the incisive papilla and the
maxillary anterior teeth has thus been a
subject of discussion in the prosthodontic
literature for some time. Most studies on this
relationship have been conducted among,
mostly Caucasians. Differences in body
structure between racial groups have been
demonstrated. This study sought to describe
the relationship between the posterior
margin of the incisive papilla and the
maxillary central incisors and canines among
Kenyans of African descent.
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MATERIALS AND METHODS
This study was approved by the Kenyatta
National Hospital/University of Nairobi
Ethics and Research Committee (Ref No
KNH-ERC/A/108). Altman’s monographs for
calculation of sample size were used to
determine the sample size. This study
included 112 participants of African descent
who were students at the College of health
sciences, University of Nairobi. Maxillary
impressions were recorded from all
participants in Irreversible hydrocolloid
(Blueprint® 20+, Dentsply Detrey GmbH,
Konstanz Germany, batch no. 1207151573)
using stock trays (GC Europe, Leuven,
Belgium). The impressions were rinsed
thoroughly under cold running water to
remove any debris, disinfected by immersion
in Zeta 7 solution (Zhermack® clinical, Badia
Polesine,
Italy)
according
to
the
manufacturer’s instructions. The impressions
were then wrapped in wet napkins and
stored in zip-lock polythene bags to
minimise dimensional changes. Type IV
gypsum (Kaldent by Kalabhai, Mumbai,
India, batch no. 121001) was used to pour the
impressions within 15 minutes of impression
taking under vibration to generate casts. The
casts generated were trimmed using a model
trimmer (Manfredi, Dentalcon Trading Ltd,
Nicosia – Cyprus) under wet conditions,
bench dried and stored in polythene bags in
a dry environment. The casts were evaluated
for details which included the tip of the
canine, the most posterior point of the
incisive papilla and the most labial aspect of
the maxillary right central incisor which
were identified on the casts and marked
using a marker pen with a fine point (1.0mm
tip diameter, Guangdong Baoke stationary
co, LTD, Guangdon, China.). A photocopy of
each cast (Figure 1) was made using a
photocopier (Kyocera Corporation, Kyoto,
Japan.) to generate an image of the occlusal
surfaces of the teeth in one plane at a ratio of
1:1 (the occlusal plane was used as the
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reference plane). The position of the casts on
the photocopier was standardized by placing
cellotape to form a square frame within
which each cast was placed facing the same
direction. Each cast was placed with the
occlusal surface downwards, resting on the
photocopier. On each photocopy, the tips of
the canines were joined with a straight line
(the inter-canine line). Lines parallel to the
inter-canine line were drawn passing
through the most posterior margin of the
incisive papilla and the most labial aspect of
the right maxillary central incisor. A
perpendicular line joining these three lines
was drawn to allow measurement of the
distance between the lines. The same fine
point pencil (Push 0.7, Pelikan, Schindellegi,
Switzerland), which does not require
sharpening, was used to draw all the lines
for standardization on the thickness of the
lines as depicted on the figure.
The following measurements were obtained
from each photocopy using a digital caliper
(CEN-TECH, Model 47256, Calabasas, CA) to
the nearest 0.01 mm.

he distance between the cusp tips of
the canines (inter-canine width).

he distance between the line joining
the canine cusp tips and the tangent
to the posterior margin of the incisive
papilla.

he distance from the posterior margin
of the incisive papilla and the most
labial aspect of the right maxillary
central incisor.
All the measurements were repeated thrice
on three separate occasions and the mean of
the sum of the three taken as the correct
measurement. Data were analysed using the
statistical package for social sciences (SPSS)
Version 17(SPSS Inc., Chicago IL).
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RESULTS
The mean distance from the posterior margin
of the incisive papilla to the most labial
aspect of the right maxillary central incisor
was 14.93±1.52mm. The mean distance from
the posterior margin of the incisive papilla to
the most labial aspect of the right maxillary
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central incisor among the male participants
was 15.00±1.56mm, while among the female
participants it was 14.85±1.49mm. The
distance did not vary with gender (p=0.61).
The
mean
inter-canine
width
was
35.44±1.79mm. There was no association
between age and the inter-canine width
(Pearson Correlation 0.03, p=0.75) (Figure 2).

Figure 1
A sample of a photocopy of a cast

Figure 2
Box plot of the inner-canine width versus the ages of the participants
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The mean inter-canine width for males was
35.86±1.59mm while that for the females was
34.98±1.91mm. The inter-canine width was
significantly higher among males than the
females (p=0.008). The mean distance from
the posterior margin of the incisive papilla to
the inter-canine line was 4.73±1.73mm. There
was a very weak correlation between age
and the distance from the posterior margin
of the incisive papilla to the inter-canine line
(p= 0.15). The mean distance from the
posterior margin of the incisive papilla to the
inter-canine line among male participants
was 4.75±1.93mm while that for the female
participants was 4.71±1.49mm. There was no
variation of the relationship between the
inter-canine line and the posterior margin of
the incisive papilla with gender (p=0.89).
DISCUSSION
Complete denture aesthetics is key for
patient satisfaction with complete denture
treatment outcome5,6-9 . Use of biometric
guides in determining positions of denture
teeth may contribute to a satisfactory
treatment outcome. Studies conducted
among other racial groups may not be a
good guide to be applied clinically while
using the incisive papilla to position the
teeth among Kenyans of African descent.
This could be the first study that provides
information on the relationship between the
posterior margin of the incisive papilla and
maxillary canines and central incisors among
Kenyans of African descent.
While the present study yielded the mean
inter-canine distance to
have been
35.44±1.79mm; studies among Caucasian
populations
have scored means of
34.3mm10, 34.66mm11, and 34.48mm12. A
Chinese study found a mean of
35.74±2.17mm13. The findings of this study
were, therefore, in agreement with these
earlier studies among Mongoloid and
Caucasian populations. The inter-canine
width among Kenyans of African descent
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may, therefore, not different from that
among the Mongoloids and Caucasians. The
participants in this study were of the same
age bracket as the subjects in these earlier
studies. The male participants in this study
had a significantly greater inter-canine
distance than the females (p= 0.008). This
finding was similar to an earlier study in a
Mongoloid population14. Although the male
participants in this study were slightly older
than the female participants (p= 0.03), the
slight difference in age may not explain the
difference. The results of this study may,
therefore, mean that males in the study
population have wider dental arches than
the females.
The mean distance from the posterior
margin of the incisive papilla to the intercanine line in the present study was
4.73±1.73mm. Watt (1970) observes that in
dentate mouths the inter-canine line passes
through the middle of the incisive papilla in
the coronal plane. After tooth loss, it was
recommended that the canine tips be
positioned in a coronal plane passing
through the posterior border of the incisive
papilla15. Notably, this recommendation
contradicts the findings of the present study
(p<0.001). However, the present findings are
based on dentate participants and, therefore,
the difference may be slightly reduced after
compensating for resorption in edentulous
persons. It is difficult to compare the
findings of the present study with those of
Lassila et al. (2001) who found that the intercanine line passed very near the posterior
region margin of the incisive papilla yet
failed to report the exact distance16.
The mean distance from the posterior
margin of the incisive papilla to the most
labial aspect of the maxillary central incisor
in this study was 14.93±1.52mm. Similar
studies among Caucasians found this
distance to have been 12.31mm11, 1213mm17,
12.08±1.18mm16,
and
12.3±1.2mm18. These figures are significantly
different from the findings of the present
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study (p<0.001). Ortman and Tsao (1979)
examined the same relationship, but did not
state the age, race and gender of the
participants, and found it to have been
12.454±3.867mm19. This finding was also
statistically different from the findings of the
present study (p<0.001). Sawiris (1977)
recommended that the central incisors be set
with the labial surfaces 10mm from the
posterior edge of the incisive papilla12. This
recommendation contradicts the findings of
the present study.
Based on the findings of the current
study, it may be appropriate to consider
setting the maxillary central incisors slightly
more than 12mm from the posterior limit of
the papilla. This may be used as a starting
point when contouring occlusal rims and
while assessing the positions of maxillary
central incisors in complete dentures among
Kenyans of African descent. However, the
ultimate position of the maxillary central
incisor must take into account alveolar
resorption, aesthetics, incisal relationship of
the opposing arch and patient desires.
Acceptance of the wax complete denture by
the patient at trial stage is also key in
acceptance of the final denture.
Despite the wide age variation among the
participants in the Caucasian studies (17-62
years), the findings of the studies were not
different. This is consistent with findings of
the current study that the distance from the
posterior margin of the incisive papilla to the
most labial point of the maxillary central
incisor does not vary with age.
In conclusion, this study describes the
relationship between the posterior limit of
the incisive papilla and maxillary central
incisor and canine among Kenyans of
African descent. It brings out salient unique
features of this relationship among this
people group. The placement of maxillary
central incisors and canines among Kenyans
of African descent during complete denture
construction should incorporate the subtle
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unique features of this population that have
been shown in the present study.
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